This paper investigates the day of the week effect in the Athens Stock Exchange (ASE) General Index over a ten year period divided into two subperiods: 1995-2000 and 2001-2004. Five major indices are also considered: Banking, Insurance, and Miscellaneous for the first subperiod, and FTSE-20 and FTSE-40 for the second subperiod. Using a conditional variance framework, which extends previous work on the Greek stock market, we test for possible existence of day of the week variation in both return and volatility equations. When using the GARCH (1,1) specification only for the return equation and the Modified-GARCH (1,1) specification for both the return and volatility equations, findings indicate that the day of the week effect is present for the examined indices of the emerging ASE over the period 1995-2000. However, this stock market anomaly seems to loose its strength and significance in the ASE over the period [2001][2002][2003][2004], which might be due to the Greek entry to the Euro-Zone and the market upgrade to the developed.
Introduction
Security price anomalies have attracted the interest of academic economists, statisticians and market professionals for many years. Since the seminal work of Fama (1965) , a vast number of studies have been made and many books have been written on this subject. Some of these anomalies are broadly known as calendar effects. Calendar effects in stock market returns have puzzled financial economists for over 50 years.
The most important calendar effects studied are the day of the week effect (significantly different returns on some day of the week; usually higher Friday returns and lower Monday returns), the monthly or January effect (relatively higher January returns), the trading month effect (returns higher over the first fortnight of the month) and the holiday effect (returns higher on the days before vacations). Thaler (1987a Thaler ( , 1987b provides an early and partial survey, while Mills and Coutts (1995) and Coutts et al. (2000) provide selective and more recent international references. For the day of the week effect in stock market returns, French (1980) , Lakonishok and Levi (1982) , Rogalski (1984) and Keim and Stambaugh (1984) demonstrate the presence of this phenomenon.
Other studies have examined the time series stock price behaviour in terms of volatility by using generalized autoregressive conditional heteroskedasticity (GARCH) models (French et al., 1987; Hamao et al., 1990 , Nelson, 1991 Campbell and Hentschel, 1992; and Glosten et al., 1993) . For example, French et al. (1987) support that unexpected stock market returns are negatively correlated to the unexpected changes in volatility, while Campbell and Hentschel (1992) found that an increase in volatility raises the required rate of return on common shares and hence lowers stock prices.
Generally, all those studies report that returns in stock markets are time varying and conditionally heteroskedastic.
In a decision-making process, a rational financial decision maker must take into account not only returns but also the variance (risk) or volatility of returns. It is important to identify whether there are variations in volatility of stock returns and whether a high (low) return is associated with a high (low) volatility for a given time. If certain patterns in stock return volatility can be identified, then investors would make investments decisions based on both return and risk easier. Uncovering certain volatility patterns in returns might also benefit investors in valuation, portfolio optimization, option pricing and risk management. This paper aims to extent previous studies for the ASE by providing evidence for the day of the week effect not only for the return equation by using the GARCH (1,1) specification, but also for both the return and volatility equations by using the M-GARCH (1,1) specification. The ASE General index and three major industry indices (Banking, Insurance and Miscellaneous) are considered over the period 1995-2000, while the General and Banking Indices along with the FTSE-20 and FTSE-40 indices are also considered over the period [2001] [2002] [2003] [2004] . These two time periods are the most recent periods ever investigated and include some of the most important macroeconomic, political and stock market events took place in Greece.
It is worth noting that only a few studies concerning seasonalities in the Athens Stock Exchange are reported in the finance literature. Specifically, Alexakis and Xanthakis (1995) take into account that the variance is dependent over time while an EGARCH-M model investigates the volatility.
During the period from January 1985 to February 1994, a positive return is found for Mondays, while Tuesdays show negative returns. Mills et al. (2000) examine not only basket indices but also constituent stocks of the Athens Stock Exchange General index from 1986 to 1997. In accordance with other studies, they find significant evidence for higher returns on Fridays and lower returns on Tuesdays and Wednesdays. Moreover, they support the existence of the monthly, trading month and holiday effects, and the significant variation of these calendar regularities across the constituent shares of the General Index. Finally, Coutts et al. (2000) investigate the existence of security price anomalies for four indices (General, Banking, Insurance and Leasing) over the period [1986] [1987] [1988] [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] . Their finding that the Friday returns are always positive and highest is consistent with that of Alexakis and Xanthakis (1995) . Specifically, they support the existence of this anomaly for the general and bank indices, but not for the insurance and leasing indices. They also provide evidence for a weekend effect, a significant January effect and the existence of the holiday effect as the most significant anomaly in the ASE.
The rest of the paper is organized as follows: Section 2 presents the data set along with the reasons for choosing the two examined periods. The "close to close" data does not contain information about the payment of dividends on stocks. However, the exclusion of dividend payments should not necessarily invalidate our results. Many researchers have discovered that their conclusions remain essentially unchanged whether they adjusted their data for dividends or not (e.g., Lakonishok and Smidt, 1988 and Fishe et al., 1993) . Hence, they suggest that any dividend bias, which occurs from not employing dividend adjusted returns, is relatively small and is not sufficient to eliminate the calendar effects or to have any impact on their statistical significance. The daily stock returns for day t ( t R ) are calculated as 100 ( )
, where t P is the index value on day t and 1 − t P is the index value on day t-1 (the previous day the ASE was open).
Methodology
Most of the studies reported in the finance literature investigate the day of the week effect in mean returns by employing the conventional OLS methodology on appropriately defined dummy variables. However, this methodology has two drawbacks. First, the error terms may not be white noise due to autocorrelation and heteroskedasticity problems resulting to misleading inferences. To address this drawback, we include lagged values of the return variable in a model with the following stochastic equation:
where R t represents returns on a examined index, M t , TH t , and F t are the dummy variables for Monday, Tuesday, Thursday and Friday at time t, and n is the lag order which is specified by using the final prediction error criteria (FPEC) 2 .
The second drawback is that error variances may not be constant over time. To address this second drawback, we allow variances of errors to be time dependent to include a conditional heteroskedasticity that captures time variation of variance in stock returns. The following GARCH (p,q) model proposed initially by Engle (1982) and further developed by Bollerslev (1986) is used in analyzing the behaviour of the time series over time: We consider various models to investigate the day of the week effect in both return and volatility equations. Our first model is the GARCH (1,1) specification of the following form:
where λ is a measure of the risk premium, as it is possible that the conditional variance, as proxy for risk, can affect stock markets returns. If λ is positive, then the risk averse agents must be compensated to accept higher risk 4 .
In our second model, we include some exogenous variables into the GARCH specification. This modification has been suggested by a few studies in the literature. For example, Karolyi (1995) includes the volatility foreign stock returns to explain the conditional variance of home country stock returns for the case of the United States and Canada, Hsieh (1988) includes the day of the week effect in volatility for various exchange rates, and Kiymaz and Berument (2003) include the day of the week effect into the volatility equation
for Canada, Germany, Japan, United Kingdom and United States. Following the above studies, we model the conditional variability of stock returns by incorporating the day of the week effect into the volatility equation. Thus, the constant term of the conditional variance equation is allowed to vary for each day. Therefore, our second model is the M-GARCH (1,1) specification of the following form: Finally, the parameters of the two different types of specifications for the return and volatility equations are estimated following the quasi-maximum likelihood (QML) estimation introduced by Bollerslev and Wooldridge (1992) 5 .
Empirical results
Various descriptive statistics (sample mean, standard deviation, skewness and kurtosis) for the sample of the ASE indices, as far as the day of the week effect is concerned, are examined (not reported here due to space limitations). Examination of the means indicates that neither returns were constant throughout the week nor the returns on Monday were negative, as suggested by the day of the week effect.
By examining the skewness for the return series of each index under consideration, we find that all sample distributions are negatively skewed, indicating that they are nonsymmetric. Furthermore, they all exhibit high levels of kurtosis, indicating that these distributions have thicker tails than normal estimated coefficients for the general and the insurance indices (1995) (1996) (1997) (1998) (1999) (2000) are lowest and statistically significant at 10% and 1% respectively on Tuesdays, a finding which is consistent to Alexakis and Xanthakis (1995) and Mills et al. (2000) . Almost none of these coefficients are statistically significant. Therefore, we cannot reject the null hypothesis that the residuals are not autocorrelated.
Furthermore, there is no significant ARCH effect in any of the sampled indices. This finding indicates that the standardized residuals terms have constant variances and do not exhibit autocorrelation.
The conditional variance of the returns is then allowed to change for each day of the week by modeling the conditional variance of return equation as a modified GARCH. This is done to detect the presence of a day of the week effect in volatility. In this framework, we reexamine both the returns and the conditional variance equations. Findings are reported in Table 2 . The estimated coefficients of the Monday's dummy variables are similar to the previous findings reported in Table 1 
Conclusions
The day of the week effect anomaly is studied and documented extensively in The empirical analysis discussed in the previous section is summarized and tabulated in Table 3 . It clearly emerges from the table that (i) the day of the week effect is present in mean returns for the ASE general index and the three sector indices of the period 1995-2000, which is in part consistent to the evidence provided by Coutts et al. (2000) , and Mills et al. (2000) , ( 
